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D= AP A = (26) x (30) - (28) x (29)
(30)
i.8., D={26} x (30) - (28) x (29)
where D 1is the denominator. Then
2 A
Av =2 8a " 1 g8 - (23)(28) ~¥(22)(30} (31)
b D (26)(30) - (28)(29)
3f 3f
flﬁg'ffaﬁl"
ks b b \22)(e8) = (23)(26) (32)
D (26)(30) - (28)(29)

Select any starting values of Vb and o and iterate until the incre-

ments &?b and Aa become zero or insignificant.

To determine K
values for air and water

11, The procedure for floating plants is to conduct towing tests
(waterhyacinth in their natural floating position) using the force

equation:

= o = plant mass (accel. (33)
Emeasured Ftotal Ftotal drag b ( )

At constant velocity of plants (zero acceleration):
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Thus:

= _ 34
Fmeasured Ftotal drag (34)
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Ftotal e = 7 4 Fv = KaAa(Va cos a - Vb) = Kvﬁ (V

K A (V

il Ftotal drag g g

Graphical deter-
mination of K wvalues

12. As the water
are usually small, the
Va N Aa , and to
cover the range of the

plant areas (which can

g o & VR cos B)
- Vﬂ cos R)
(35)
= FE. AV, coea.~ V.) =F
a a a b measured
Cl = AE(Vb = VR cos B)
C2 = Aa(Va cos o - Vb)
Fmeasured S (36)

v 1 a 2

velocity and thus the body (plant) velocities

major variables affecting K wvalues would be

some extent A

e Thus, the measurements shculd

average wind velocities and the most practical

be towed without the plants going under it with

the plants in their natural floating position). The average wind veloc-

ity range is limited to the duration of the test. Thus, these K

values would be applicable only in the specified range of the different

variables. At least three tests should be conducted to get one set of

dependable K_v and Ka values for a fixed value of the variables

involved. To determine

K wvalues graphically:

measured i chl o8 Kacz

= Kv[ﬁ“ﬂ,(vb - Vi coS B)] - Ka[Aa(Va cCos o - Vb)]

(37)

This is a linear type equation where m (slope) = K
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and

let ¢ (intercept) = -Kal:ﬁa(cos a - Vb)] (38)

Conduct field towing tests from station 1 to 2 where

V., s (boat speed to be held constant during test)

VR = average flow between stations 1 and 2
For average values of VR 5 Va , a 4, and B between points 1 and 2,
plot towing force (average) versus total area of different test plots.

From the curve, determine slope and intercept. Thus

slope = Kv and intercept = -Ka[ﬁa(cos o - Vb)]

and Kv and Ka can be determined.
13. The procedure for submersed plants is to carry out another

test with cut and topped out submersed plants. Using

D nangedl s i toie drag (39)
R e KVAQ(Vb - V, cos B) = Kaﬁa(va cos 0O - Vb) (40)

Aa is much smaller than Ag , thus the second item may be ignored.

This gives

-F = K#AR(Vb = & ecoz B

total drag % Fmeasured

Let 03 = AR(Vb - VE cos B) . Therefore:

Fmeasured = ch3 (hl)

From here Kv can be determined.





